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VCONCLUSIONS"ThlS study is sc1ent1f1cally sound ‘and meets ,
;the guideline requlrements for the Life Cycle Toxicity test

~using the Fathead minnow. The MATC for Cyfluthrin -

‘(calculated as the geometric mean of the NOEC and LOEC was .
‘determined to be 0.19 ug/l). The NOEC was 0.14 ‘ug/L and the
LOEC was 0.25 ug/L The 96 hour LC50 was determlned to be

2. 49 ug/l. ‘

MAJOR GUIDELINE DEVIATIONS There were no 51gn1f1cant ,
deviations from the protocol ‘used . (EPA—600/8 81-011 of May.
1982) that may have affected the valldlty of the test.dw‘




.9-3_'BACKGROUND:
~10.  DISCUSSION OF INDIVIDUAL TESTS: N/A

11. ‘MATERIALS AND METHODS'

’A. Test Anlmals‘

EV'Newly fertlllzed eggs of Fathead minnows- (less than 24 hours"

post- fertlllzatlon) were: obtalned from U.S. Fish and wildlife

‘Serv1ce, Columbia, MO. The eggs came: from 8. spawns by 11 breedlng
. pairs. The eggs- at ABC Labs. were then placed in incubator cups
(35 per cup). The embryos resultlng from these fertilized eggs

formed the stocks for two. generatlons of testing for- surv1val
growth and. reproductlon. e ~ :

B. Test System

- - Two modified,contlnuous flow dlluters were used for testlng under
"flow-through conditions. One diluter was used for embryo and fry

exposure and the other was useéd for adult fish through the

'm reproductlveystage of the study.

_For the first 113 days, the dlluter dellvered to repllcate -
'hatchlng/growth chambers ‘at and average rate of 88.7

llters/repllcate/day  The duplicate spawning aquaria ‘were added

on-day-112 with a volume each of 48.5 L and each was subdivided .
‘with stainless steel mesh into 4 spawnlng compartments designed o

to maintain the solution at a maximum depth of 23 cm. From day

113 to the end of the study on day 307 duplicate spawning aquaria
- and replicate hatchlng/growth chambers recelved test solutlons at
an average rate of 687.9 llters/day

- Test chambers were malntalned at 25+.°C in a. thermostatlcally
-~ heated water bath for duration of testlng.-Photoperlod was varied
. to represent a. United States type ‘photoperiod. Light intensity at. .

the surface from wide spectrum fluorescent bulbs was about 138+
25 footcandles A 15 minute transition period was used to simulate
dawn and:dusk. Test water was obtained from uncontaminated deep
well water and the hardness adjusted by reverse osmosis and

,m1x1ng to 24- 28 mg/l of as CaCD3 and a Ph of about 7<5.

C Dosage

K‘fBased on prellmlnary tests .conducted, nomlnal concentratlons for
- the definitive tests were selected as. 0.016, 0.031, 0.063, 0.13,

and 0.25 ug/L. The mean measured concentratlons measured by :
scintillation countlng were 0. 018 O 033, 0.065, O 14 and 0.29

;ug/l.




D De51gn
The study was deflned in three phases,,Fg;-Reproductive, and Fy: o

The F, phase of the study was begun by 1mpart1ally plac1ng
35 fertilized . .eggs into incubation chambers. Additional

embryos were added until each of the four replicate chambers

‘for the two controls and. the five test solution chambers -
contained 35 eggs ‘each. Fry were released from the egg cups
~.into the: growth chamber in day 7. After hatch adverse ‘
- effects were recorded in all chambers (valldatlon of the F
'~ generation surv1val by the EEB rev1ewer 1s attached to thls‘,y
report) ¢ \ :

'Feedlng began on day 4. FlSh were fed llve brlne shrlmp and 4
a commerc1al fry- starter feed durlng testlng '

'Follow1ng hatchlng, 25 fry were transferred 1nto two -
retention chambers. Growth was determined by the ’
photographlc method of McKim and Benoit on study days. 36 and
- 67. On study days 96, 126 and 307 growth as determined by.
standard length and, wet weight was determined. At 61- -days ..
. post-hatch fish numbers were reduced from.25 to 15 per ’
replicate and to 10 at 120-days post~hatch, for the
reproductive phase, some of the remaining. adults from
chambers- A and B combined to give chamber E and- chambers C
. and D combined into ‘chamber F. .Once sexual secondary .
;characterlstlcs became apparent (153-day post-hatch) four
. spawning pairs were randomly as51gned to each repllcate or
“eight flSh per concentration. : :

Eggs" resultlng from the above mating pairs were. lelded to

'be used in residue analysis, others were. allowed to develop
. . further and hatch and were also’ frozen for residue analysis. .
- Other eggs, in groups of 35 were placed in unoccupied
‘hatch/growth chambers to be used in the determination of
hatchablllty and, after reduction to 25, ‘were used to
measure F, surv1val and growth. Some eggs were used to
determlne a 96 hour dynamlc T.Cspe :

‘,E Statlstlcs

~One-tailed Flshers Exact Test and frequency analy51s were
use to compare hatchablllty and survival data:. Solvent and
blank control data were pooled if a t~test showed no

;) 51gn1f1cant difference. Growth ‘data was examlned by analy51s
of variance adequate for nested data. Dunnett’s one-tailed

- multiple comparlson procedure was used to analyze between

\pthe treatments and the controls. =

'Flve parameters were used to indicate success in spawnlng-
x,_spawns/palr‘ number of eggs/palr- eggs/spawn, number of -

N




4 .

'“freproductlve days and number of eggs/palr/ reproductlverday.

“1‘2.\

‘Analysis of variance of the spawning success data was
‘conducted at the P< 0.05 and 0.1 levels of 31gn1flcance ‘and

this procedure was followed by a non- parametrlc procedure
coupled with a Wilcoxon rank-sum for testlng that 'a
distribution of a variable ‘was the same across all-
concentrations. SAS/STAT release 6.03 was used to conduct

,the computerlzed statlstlcal analysrs.

REPORTED RESULTS

'Mean measured concentratlons were 0. 018 0.033, 0. 065 0:14

and 0.29 ug/l representlng 100 to 116 on,nomlnal.

f\Hatchlnq Success

In the F, phase of the study, percent hatch ranged from a
low of 75.7% in test level 2 to a high of 92.1% in test -
" level 1 with no statistical significance found. for any of
the groups when compared to’ the controls../

.. The F, generatlon hatchlng ranged between 72% 9° for test
‘ level’5 to 94.3% in test level 4. Within: repllcates sucoess’
ranged, between 46% in level 5 and 100% in level 4.

Frequency analysis qave 81qn1f1cant reduction.in hatch in.
the F, .deneration at the hlqhest test concentratlon (quure
7 of the report) : y

"SURVIVAL

© Parental surv1val is best summarlzed on Table 8 (copy ; o
-attached) with survival showing 51gn1f1cant differences fromvm='

the controls only at the highest concentration of 0.29 ug/1l

4y(53 %) for the day-7 to 60 post-hatch group. The to 60 to 120
‘post-hatch groups as far as day-301 showed no significant

. differences from the controls although mortallty started to

" GROWTH'

- increase in the perlod between 153 to termination at 301'

(Table 8)

'For the F, generation the controls were pooled because

frequency analys1s and, the Fisher’s Exact ‘test showed no
significant dlfferences.,Further,‘only at the hlghest .
concentration (0.29 ug/l) significant differences in
survival were found when compared to the controls after

’~approx1mate1y 60 days of post hatch exposure.

N\

Standard length and wet" welght as measures of growth were

'_not affected at any treatment level in neither the parental
nor the filial generation as determined by ‘analysis of '
varlance coupled with Dunnett’s One- ~tailed. t test. -




.,BIOCONCENTRATION

13.

REP‘RODUC’TION o <

As 1nd1cated above, flVe parameters were ‘used £o 1ndlcate'
reproductive success: spawns/palr, number of eggs/palr, ‘

‘eggs/spawn; number of reproductive days and number of

eggs/pair/ reproductive day. These. parameters were tracked
from study day 159 to study day 307. - ,

’

’The total level of spawns, as 1nd1cated by ANOVA and

Dunnett’s one-tailed t-test showed significant decrease,

-when compared to controls, in. level 2 (0.033 ug/l) for the
‘parental generatlon while-level 4 produced the largest

number of eggs (0.14 ug/l). For level 4 no overall

‘statistical- 31gn1flcant difference with the controls was
. observed. - The control ‘had - the largest number of eggs/spawn.“

~ There was no 31gn1flcant dlfference between the pooled

controls .and any of the test levels for the mean number of

‘ eggs/spawn in either generatlon, but the number of spawns .

and eggs per adult or pair of adults as, well as the number .

‘of reproductive days were lowest for the 0.033 and 0. 29 ug/1

(Figures 16 through 22).  The solvent .control and the 0.29

- ug/1 treatment - level had the lowest eggs/palr/reproductlve
. day (Flgure 23) : - '

‘The greatest number of reproductlve days (days from the
~first to the Jlast spawn) was observed in level 1 (0.018
“ug/l). None of the test concentrations showed a s1gn1f1cant
‘decrease in this parameter.‘ :

-No 51gn1f1cant dlfferences were observed ‘at ‘any test level
‘with the controls for :the mean number of eggs/palr/repro—

ductive day parameter. For the parental generation, mean .

~values for this parameter ranged between a high value of
) 38.2 for the blank control and a low value of 13.6 for. levelb'
5 (0 29 ug/l) = Table 12 - [a 64 reductlon] \ : ‘

Table 9 summarlzes the mean percent ‘hatch, surv1val

‘"standard length and wet weight results for the F.. Nos-’~
~51gn1flcant reductlon from the pooled controls is noted. ‘

'Bloconcentratlon (BC) 1ncreased a llttle w1th 1ncreased dose

but more with extended time of exposure. Maximum BC factors
were in the order. of 1800 X to 2100 X [no depuratlon
tlme/level glven] '

'STUDY AUTHORS CONCLUSIONS AND QUALITY ASSURANCE MEASURES

Accordlng to study authors, ONLY the follow1ng parameters
were 51gn1flcantly affected (P < 0 05)
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UREVIEWERS DISCUSSION AND INTERPRETATION OF STUDY RESULTS

Mveesen o8Fected S 1 (o, infurmakin)

:Hatchablllty sFor F, at the o ‘ : o 1‘,; The

FO was not affected]

/ Surv1val' slgnlflcant dlfferences from the controls only at
" the highest concentration of:0.29 ug/l for both the F, and
,the F,. at, approx1mately 60 -day post =hatch. .

Based - on the data for this fathead .minnow full life- cycle ‘
test, the MATC limits for the active ingredient were
estlmated to be.‘NOEC = O 14 ug/l the LOEC = 0.29 ug/l.

The value of" the MATC as the geometrlc mean:- of the LOEC and

NOEC was calculated to be 0.20 ug/l.
A 96—hour:LCw was calculated to be 2. 49 ug/l;
Quallty assurance and good laboratory practlce statements

were included in. the report 1nd1cat1ng adherence to USEPA K
GLP regulatlons.,r :

: A Test Procedure

The test procedures were generally in accordance with EPA’ s

 protocol EPA- 600/8/-81-011 of May 1982. No major deviations'

that may affect the valldlty of the test were noted.

- 'B. Statlstlcal Analy5ls

. or F,.

,‘The statlstlcal analy31s of ABC Labs. was very thorough and

adequate both in 'methodology and results as determined by
random ‘repetition of two of the tests and careful: =
examlnatlon ‘and cross-checks of the laboratory’s raw. data

f_agalnst the final (computer analy51s) data.t

EEB reran the E‘ and’ F hatchablllty ‘data, recalculated theﬂ
T-test for evaluatlng the validity of poollng the controls

‘and obtained results similar to those of ABC Labs (prlntoutsy'
iof these data are attached) : n

J'Hatchablllty For X o ,Ht ' \(0-2551 .
ug/1l or 0.25 ppbf”gﬁggﬁ' — rY}ﬁ L |

hatchability was Dot affe . __ .&vel. There was

t‘no .significant difference wetween the. controls for thls;
tests and poollng was found to be acceptable.

Surv1val of F, and F, was 51gnlf1cant1y dlfferent from

- controls ‘at’ the hlghest exposure of 0.25 ug/l. Fish growth

as reflected by standard length and wet welght were not -
significantly reduced by treatment exposure 1n either the Ey

’ ‘




Length and welght data were analyzed u51ng ANOVA Dunnett’ s
and Williams tests. There were no 31gn1flcant dlffelences
»detected between treatment and control groups. , :

1

o C. Dlscus31on/Results o - : 7f.u o

‘. This" study is 501entlflcally sound and meets ‘the gu1dellne

'~ -~ requirements for the Life Cycle Tox101ty test using the
Fathead minnow. The MATC for Cyfluthrin (calculated ‘as the
geometric mean of the NOEC and LOEC was determined to be
0.19 ug/l). The NOEC was 0.14 ug/L and the LOEC was 0.25
ug/L. The 96-hour LCo was determlned to be 2. 49 ug/l.

Since the concentratlon ‘of the hlghest level -was glven ‘as
0.25. ug/l in all raw data tables (as opposed to0 . 0.29 in
.other places of the. report), this reviewer useithls value to
recalculate statlstlcs and the MATC value.~ - :

: D;‘Adequacv,of_theuStudy
I)“Classifioation;nCOre( _ 8 ‘ ‘ ' S
2) Rationales: N/A B S e
3)‘Repairability‘:tN/A' . = (R

'15. COMPLETION OF ONE LINER FOR STUDY:
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, ) TABLL 9
‘o_' i .
Hean Perc=nt Hatch, SLrvivaI 'Standard Length and Wet We:ght 0'f i
irst.Fillial. (F1) Fathead Minnows (°*ggghg_§§ promel as)
: Exposed to 14co CjIT‘Lhrlﬁ : o
‘ . T , Day 0—=0 Post-Eatéh )
Mean Measured S ‘ o o y R
14c_Cyfluthrin R o © StandazTd® B
Ccncentration - - ‘Percent? Percent .. . Length - - .~ Weigt:s
(ug/L) - - _Hat ©Survival o (mp) - (mg
Cont'o‘ 0 gs,1 0 fsl.o o 27.6 = 3.1 82709 = 145020 ‘
Solvent CcntLol EEE N 25.0 27.6 = 3.0 412.9 = 1248

84.3 98.0 \
, 3 :
‘- i/ B
C92.¥ 28.0
Tevel 3. - 3.5 85,0
(0.085 g/l E '
Level & 94,3 37.0
(0. 14 ug/Ll) :
Level 3 LT2.3%® 73.0%
\O-- ‘S/L) ’
Zrverage of 5=7 sets of 35-eggs.

Mean ‘and standard deviatiecn.




FATHEAD MINNOW LIFE CYCLE 41450401 Fp’ HATCHABILITY SR C;%,éi'f/f(,/’“é,T

Flle B FO_HATCH. IN * - Transform NO TRANSFORMATION
t test of Solvent and Blank Controls N "~ Ho GRP1 MEAN GRPZ _MEAN
" GRP1 (SOLVENT CRTL) MEAN = 25 5000 ’ CALCULATED t VALUE = —O~3924
GRP2 (BLANK CRTL) MEAN = - 26.7500 DEGREES OF FREEDOM = . 6
DIFFERENCE IN MEANS = =1. 2500 ‘
TABLE t VALUE (0.05 (2), 6),= 2.447\,' NO 81gn1flcant difference at alpha 0.05
'TABLE t VALUE (0.01 (2), 6) = 3.707 NO S1gn1flcant dlfference”at alpha=0.01
FATHEAD MINNOW LIFE CYCLE 414504 01 FO HATCHABILITY -
‘File: B: FO _HATCH.IN Transform NO- TRANSFORMATION ;
t test of Solvent and Blank Controls' o j' Ho GRPl MEANC? GRP2 MEAN
-GRP1: (SOLVENT CRTL) MEAN = 25.5000 "‘ CALCULATED t VALUE\=_ -0 3924
. ‘GRP2 (BLANK CRTL) MEAN.'. = 26.7500 DEGREES OF FREEDOM = ~ 6
’DIFFERENCE IN MEANS' = .—l 2500 ‘ coe ,
‘TABLE t VALUE (0.05 (2), 6),#. 2.447 NO s1gn1flcant dlfference at alpha 0.05
TABLE t VALUE (0.01 (2), 6) =

3.707 ' NO significant dlfference at alpha=0.01

\ .




TITLE: FATHEAD MINNOW LIFE CYCLE 414504 01’ F¢ HATCHABILITY‘ ﬁ@%1%4@%7c9ﬂ”
FILE: = B:Ff HATCH.IN o
~TRANSFORM: NO TRANSFORMATION

.015 LEVEL1
.015 LEVEL1

Tocooo
o
’-—l
Ut

CO0O00O0OO0OOOOOOO OO
et
o

.015 LEVEL1

.03 LEVEL2
.03 LEVEL2

.06 LEVEL3

.12 LEVEL4

.25 LEVEL5

.25 LEVELS

”rATHEAD MINNOW LIFE
File: B: FO HATCH 'IN

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

BLANK CTRL

LEVEL1
.03 LEVEL2 .
.03 LEVEL2
.06 LEVEL3
.06 LEVEL3
.06 LEVEL3
.12 LEVEL4
.12 LEVEL4

.12 LEVEL4
.25 LEVEL5

.25 LEVELS

| NUMBER OoF GROUPS

127.0000

CYCLE 414504 01 FO HATCHABILITY

Transform NO - TRANSFORMATION

GRP FTDENTIFICATION

SOLV CTRL
BLANK CTRL

1

2 X
3 0.015 LEVEL1
4 0.03 LEVEL2.
5
6
7

0.06 LEVEL3

" 0.12 LEVEL4 .

0 25 LEVELS

32.
30.

34.

600
000
000

TATHEAD MINNOW LIFE CYCLE 414504-01 FO HATCHABILITY -




File:. B: FO. _HATCH. IN R:j ”Transform* NO‘TRANSFORMATION

GRP IDENTIFICATION VARIANCE SD SEM
1 SOLV CTRL <25;ooo .- 5.000 2:500
2 ‘BLANK CTRL .- - 15.583 . '3.948 1.974
'3 0.015 LEVELL . - 3.667. ‘1,915 . 0.957 . .
4 . 0.03 LEVEL2 v 32.917 . 5.737  2.869 -
5 0,06 LEVEL3 " .. . . 6.333 .. 2.517. . 1.258
6 '0.12 LEVEL4 | © . 3.333- . .1.826" 0.913
7 0. 25‘LEVEL5‘ . .8.917° . . 2.986 1.493

FATHEAD MINNOW LIFE CYCLE 414504-01 FO HATCHABILITY
‘File: BiFO_HATCH.IN = Transform: NO TRANSFORMATION.

. ANOVA TABLE

SOURCE DF ss - MS | F
setween & 121.426 - 20.238  1.479
'Wlthin,(Eerf) QF 21“\f‘_ ~ _‘257,250',7" kv:ji§}679,i"

rotal . 21 S s08.679 T

Crltlcal F value = - 2.57" (O 05 6 21)-
7Slnce‘ F < Crltlcal B FAIL TO REJECT ‘Ho: All groups equal

FATHEAD MINNOW LIFE CYCLE. 414504 Ol FO HATCHABILITY
File: B:F0 HATCH.IN ; . Transform NO TRANSFORMATION

N

' DUNNETTS TEST =~ -  TABLE 1 OF 2 . Ho: Control<Treatmentk

' o .. TRANSFORMED MEAN CALCULATED IN o
GROUP IDENTIFICATION o MEAN = . .. ORIGINAL UNITS = T STAT SIG

1 SOLV' CTRI, 25,500 o - 25.500 ¢ i

2 BLANK CTRL ~ 26.750 : 26.750 . =0.478 SRR
-3,.-° .. 0J015.LEVELLI ~~ 31.500 - - 31.500 - -2.294 R
4 0.03 LEVEL2 ~~ 25.750 ' .- . 25,750 -0.096

5 . 7 0.06 LEVEL3 = - '29.500 - - ©.29.500 . -1.529

6 0.12 LEVEL4 ~ ~ 28.000° .~ . . 28.000 = . -0.956 .

7 0.25 LEVELS ©29.750 S .29.750 ~;1.625 '

Dunnett table value = 2.46 (1 Tailed Value, p= 0.05, ~df=20, 6)

FATHEAD)MINNOW,LIFE,CYCLE 414504 01 FO HATCHABILITY
Flle;‘B:FO_HATCH.INU_‘ : Transform . 'NO TRANSFORMATION «

12




DUNNETTS . TEST

’f‘ TABLE 2 OF 2

\~Control<Treatment

" DIFFERENCE

'GROUP |

' SOLV
BLANK

CTRL
0.015 LEVEL1 -
0,03 LEVEL2
.0;06 LEVEL3
0.12 LEVELA4 -

. o 25'LEVEL5

IDENTIFICATIQN © REP

CTRL

ONTROL FROM CONTROL -

\FATHEAD MTINNOW LIFE.

Flle

B:FO_HATCH.IN

,WILLIAMS TEST.

SOLV CTRL
_ BLANK CTRL
1-0.015
- 0.03

'0.06
o 0.12
; C0.25.

CYCLE 414504 Ol FO HATCHABILILY

(Isotonlc regre551on model)

LEVEL1 -
LEVEL2
LEVEL3"
LEVEL4
LEVELS

Minimum- Slg Diff f%'of
{IN ORIG. ONITS) C
| 6.433 25.2
6.433" 25.2
6.433 25.2
6.433 25.2
 6.433 25.2
6.433 25.2
Transform NO TRANSFORMATION
TABLE 1
ORIGINAL TRANSFORMEDf
MEAN MEAN
25.500 25.500
26.750 26.750
31.500 31.500
25.750 25.750
29.500 29,500
28.000 28.000
29.750 29.750

MEAN

e e e e e e e e e e e e e e e e e e e e e e e o e

CATHEAD MINNOW LIFE CYCLE 414504 01 FO HATCHABILITY
NO TRANSFORMATION

Flle

B: FO HATCH IN -

WILLIAMS TEST

" SOLV CTRIL -
. BLANK CTRL
0.015 LEVEL1
0.03 LEVEL2
0,06 LEVEL3
- 0.12 LEVEL4
: O,25\LEVEL5‘

Transform.

(Isotonlc regre581on model)

DEGREES OF
: FREEDOM ‘

ISOTONIZE
MEAN

28.625
28.750
28.750 .
29. 750,

D .

CALC.
WILLIAMS

TABLEIZ OF 2

" TABLE

\ WILLIAMS

:Jdtei

'3.698

df used for table Values‘arerapproxiﬁate when v,$‘20;_fC

Ly

1
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CpITLE: FULL LIFE-CYCLE MRID 414504-01 CYFLUTHRIN FISH .

CFILE: - - C:\TEMP\F1 HATR.IN o

TRANSFORM NO TRANSFORMATION o R NUMBER OF GROUPS 7

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 - SOLV CONTRL 1 0.9710 a 0*9710
1 © SOLV CONTRL 2 0.9430 ©0.9430
1 ‘SOLV CONTRL ., 3 0.8860 0.8860
1 SOLV CONTRL - . 4 0.8570 0.8570
2 CONTRL 1 0.9710 ©0.9710
2 CONTRL 2 0.7710" 0.7710
2 CONTRL, 3 0.7430 0.7430
2 CONTRL . 4 0.8860 0.8860
2 CONTRL . = 5 0.8860 0.8860
3 "LEVEL1 - 1 0.8000 0.8000
3 ' LEVEL1 2 0.8000 - 0.8000
3 LEVEL1 3 0.9140° » 0.9140
3 'LEVEL1 4 0.8570 0.8570 |,
4 - LEVEL2 ' =~ 1 0.9140 . 0.9140
4 : LEVEL2 . 2 0.9710 0.9710
4 . LEVEL2, 3 0.8290 '0.8290
4 "LEVEL2 4 0.9710 .0.9710
5 LEVEL3 - . 1 0.8860 0.8860.
5 LEVEL3 = 2 0.9430 0.9430°
5 ' LEVEL3 3 049430 0.9430
5 LEVEL3. 4 0.8860 0.8860
6 'LEVEL4 1 1.0000 1.0000
6 'LEVEL4 - 2 1.0000 1.0000
6 LEVEL4 . 3 0.8000 -0.8000
6 LEVEL4 4 0.9710 0.9710
7 . LEVEL5 1 0.8290 0.8290
7 LEVELS . 2 0.7710 0.7710
7 LEVEL5 3 0.8570 0.8570
7 ‘LEVELS 4 0.4570 0.4570
bULL LIFE- CYCLE 'MRID 414504 01 CYFLUTHRIN FISH

“lle C: \TEMP\Fl HATR IN o . Transform NO TRANSFORMATION

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 Of 2

GRP IDENTIFICATION N MIN MAX ' MEAN
—_— e e e e L e ———— ey Y e L
1 SOLV, CONTRL 4 0.857 1 0.971 £ 0.914
2 ~ CONTRL 5 0.743 - 0.971 . 0.851
3 " LEVEL1 4 - 0.800 0.914 0.843
a LEVEL2 4 - - 0.829 0.971 0.921
5 LEVEL3 4 0.886 ©10.943 0.915
-6 ' LEVEL4 4 0.800 1.000 ©0.943
7 LEVELS 4 0.457 0.857 0.729

,__.‘_...__..____—..._.___._.‘__._._.__._'_____._-.__..______——___'._____.,__________._.._.___.—.____L_..A.___..
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FULL LIFE CYCLE MRID 414504 01 CYFLUTHRIN FISH
File: C: \TEMP\FI HATR. IN e Transform NO TRANSFORMATION

SUMMARY STATISTICS ON TRANSFORMFD DATA TABLE 2 of 2

GRP -IDENTIFICATION, . VARIANCE .SD ‘~ISEM

1 SOLV CONTRL - . 0.003 0.052 0.026

2  CONTRL 0.009 0.093 0.042

3 . LEVEL1 . 0.003.  0.055 . - .0.027 .

4  'LEVELZ ~ 0.005 0.067 - 0.034

5. . LEVEL3 © . 0.001 - 0.033  °0.016

6 LEVEL4 0.009 ' 0.096 0.048

7" LEVELS 0.034 0.185 0.092

o . ‘ . v o .
FULL LIFE-CYCLE MRID 414504-01 CYFLUTHRIN\FISH :
File: C:\TEMP\F1_HATR.IN -~ . Transform; NO TRANSFORMATION

m  ANOVA TABLE

SOURCE DF SS MS F
Between - 6 0.132 -~ - 0.022 ' . 2.444
Wwithin (Error) = = 22 S0 o199 . 0.009

‘ Crltlcal F value‘#‘ 2.55 (0.05,6, 22) ‘ ‘ ’
~Since  F < Crltlcal F FAIL TO REJECT Ho:All' groups equal

.fULL LIFE CYCLE MRID 414504 01 CYFLUTHRIN FISH
File: C: \TEMP\FI_HATR IN; Transform NO TRANSFORMATION

' DUNNETTS TEST

v**i**k WARNING o o sk e

ThlS data set has unequal repllcates, The Bonferronl T test‘
~should be’ used 1nstead of the Dunnetts test ~ ~

_“ULL LIFE CYCLE MRID 414504 Ol CYFLUTHRIN FISH
*lle C: \TEMP\FI HATR IN ; T Transform NO TRANSFORMATION

DUNNETTS TEST f- : TABLE 1 0F 2 o Ho: Control<Treatment
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' TRANSFORMED' MEAN CALCULATED IN

LFULL LIFE- CYCLE MRID 414504 01 CYFLUTHRIN FISH , '
FlIe C: \TEMP\FI HATR IN . Transform NO TRANSFORMATION

DUNNETTS TEST - TABLE 2 OF 2 ‘1; C - Ho Control<Treatment
, . : . NUM OFf\ ‘Minimum Sig Diff of : DIFFERENCE
‘GROUP .IDENTIFICATION . REPS -, = (IN ORIG UNITS) CONTROL ‘FROM CONTROL
1o SOLV CONTRLX 4 I TS )
S 2 CONTRL 5 -0.155 17.0- 0.063
o3 LEVEL1 4 - 0.164 - 17.9 0.072
4 LEVEL2- 4 10.164 17.9- -0.007
5. . LEVEL3" 4 0.164. 17.9: . -0.000
6 * LEVEL4 - 4 0:164: 17.9 -0.028
v LEVELS5 - 4 0.164 17.9 0.186

\GROUP ' IDENTIFICATION L MEAN f" ORIGINAL UNITS T STAT sIG-
1 SOLY CONTRL 0.914 0.914 ,
L 20 CONTRL 0.:851 0.851 - 0.988
3 LEVEL1 : 0.843 o - 0.843 : 1.066
4 LEVEL2 " 0.921 o - .0.921 - - —-0.104
5 "LEVEL3 @ 0.915 3 . 0.915 ~0.004
6 . LEVEL4 - = 0:943 0.943 ©-0.425
7 »LEVELS 3 ,0.729* ‘ 0 729 2.769 =
Dunnett table value = 2.46 ' (l Talled Value, P—0.0S, df 20 6)

anLL LIFE-CYCLE MRID 414504 01 CYFLUTHRIN FISH

. /:

Ellei C \TEMP\FI_HATR IN R Transform: NO TRANSFOEMATION
| | s ANOVA TABLE o o ;S{'/if o
SOURCE DF 8s MS F
uééix};;;“"_"""“E"""“_""__’—5_IEE—"‘“‘“—""BTE‘EEP" ________ 2.444
erthln (Error) 22 0.199 0.009
___________________ 28 o T

—---.__..__.___.'_,._.;_,____.__.__._..._._;.__.__-_.__.___,__.____.___._.._...__-__________.,...___._..___‘___‘_.______...

Crltlcal F value

= 2.55 (0.05,6,22)

- Slnce F < Crltlcal F FAIL . TO REJECT Ho: All groups equal

ﬁULL LIFE CYCLE MRI

D 414504-01 CYFLUTHRIN FISH S

"+lle C: \TEMP\FI HATR IN PR Transform NO TRANSFORMATION

BONFERRONI T

- - e e e —— e

TEST - TABLE 1 OF 2 o I}' | Ho: Control<Treatment




L) 'FJ"‘ ‘ . .
‘ o ‘ TRANSFORMED = MEAN CALCULATED "IN S
GROUP . IDENTIFICATION - MEAN - ORIGINAL UNITS = T STAT SIG

1 SOLV CONTRL. 0.914 0.914 : T
2 CONTRL 0.851" 0.851. . .0.988¢
3 | : LEVEL1 . 0.843 - . : 0.843 . 1.066
4 LEVEL2 ~  0.921 : - 0.921 -0.104
'5 e - LEVEL3 ©0:915 o - 0.915. - - -0.004
6 . LEVEL4 0.943 -0.943 - -0.425
7 . LEVELS5. 0.729 0.729 B ’2;769F‘*“
Bonferronl T table value =¢‘Z;59'; (l Talled Value, P=0.05,. df 22 6)
FULL. LIFE-CYCLE MRID 414504-01 CYFLUTHRIN FISH A
File: C:\TEMP\FI HATR.IN . Transform NO TRANSFORMATION
BONFERRONI T~ TEST ‘—"‘TABLE 2 OF 2 :i - Ho Control<Treatment.
o . NUM OF  Minimum Slg lef % of ’ DIFFERENCE
GROUP - IDENTIFICATION 'REPS " (IN ORIG. UNITS) CONTROL FROM CONTROL -
1 'SOLV CONTRL 4 S : » \ -
2 ' CONTRL 5 - 0.164 17.9° 0.063
-3 ; , . LEVEL1 = 4 0.172 - 18.9 0.072
4. -~ LEVEL2 - 4 0.172" 18.9 -0.007
5 - LEVEL3 4 - 0.172 18.9 -0.000
6 . LEVEL4 4 0,172 18.9 -0,028
7 LEVELS - 4 0.172 18.9 0.186
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